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(7l)a«coioaHttfti^HiH«cfteiwwi«iiKic^ 

po<U'C;B^iiOXpaAC»,H CM.«viittiriiiM 
(53)6W545.4{0BB.8) 

^fc imo^. «t B 29/0&. 1976. 

(54lCgOCX)5 BUnPABilEHlW^/kK^OPMM' 
TOSiWHOW OGCAflHC^ KOilOHHW 



npHuoNflWMM Ann wmpawtcHtw Ae*OpMVr 

pOBOHKOd OficaflHOff KOilOHHW B He4>f AHUX M 

xoitOHHU« AflMTorp 0 o8caA'<Y»o «o/TOHMy cnr 
pMMpyiouieft roimaicoii (aO- ncwior s Tpy6u 
BOAHf cwAHto nepttwuqaHwe teOAOttum Tpvf> ft 

cQJWHifw 1W<> C A*" «Aoa* BttnpB«n«eMoro 
y^act1(il cHHiy nflepst npn pafio»ieM Aaa'W'Wii 
«Ar.3M. 1 Tafia. 



vlgd6p«TaMHa othwhtc* k cnoco6a»^ 

.oeoA nroMMtitnewHocTM. a wmocMi. npi« 
P36DT3X no fcanHTan^rtOMy CkCMOKTy oi^HWX 

KO/IOHH, 

Ni«o a4>q«icTMaHocTM »|4npawi«a Aa^fMif 
poaawHoa o6cM»toA icojiOMHy. 

Ha H3o6pa3i:aHa coMfioMOBKa. onr 

/ii»eHoro ynacTite m cocxoauiaa na 

pasflwecKO*! Aopwpyioma^ roj»o»<«i c icnana- 
HOM Ai»*> aanonttoHM* MMAitoe''fc» 
Tpawcnopmoft kojiohw^ TDy6 h wianaMOM 

HOBKM cRea3.«MUbi; Ha - pa6oTa 4>op- 
MMpyiouteA ro/ioBVH » nwnpaon^eMOM 
ysacm: na <jwr.3 - paapas ♦opMnpyiotMeft 

ronQQICII. 



CnocoQ •wnpawtertviB A«1>opMHpo»aHHoJi 
oQcaAHQ^ KonoKHu ocymecTBitaioT cntmy^ 

CnyccaiOT « awnpaa/ifleHOM^ ysacTKy t 
aoaoHHy Tpy6 3 c ^pMwpviome^i raiOBKo^ 2 
noAaiVT » wwiOHHy tpyfi 3 jkwakoctv noA paoo- 
i«ilM Aiaa/I^**«^ ii4ipoiOBOAaT neper^auicHMQ 
KonOHMM wB 3 aAOA*> »wnpawaMorpyH«cT- 
yj B Rpouecc€ paOimra umcna. npK«M paeo- 
MKia UMW nponaBOA^ir ciajunftwo. a na KaxAOw 
cvsk^^ iipO*»3aOAflT napeMCiueKwe hoaomhw 
Tpy« aAOrtb awnpaaflaeMoro yMecTita CHw>y 
esepx npw paOosflM fliit/ieitMM 9 n^Apaww^' 
c«o^ ♦opM-ipyiouia* rojiOBite. 

Cnoco6 ocymeCTBiiRiOT CiieAy»outwM oSpa- 

TO/llUHHOft CYOMICH 10 MM CM«lT« r/iyBifl«e 

12C0 H. Matepnafl d6c<»AMo>^ <c/»ohhu cra-ib 
rpynnto^ npoHHocrw fl ( r?.* - 6500 ^rc/cM . - 
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KUnOHt^e na r/iy6y»H^ 120Om. no/Jr*M/»>t nOMA- 
tcy - wa6r»OM ne npoxo^HT. UJaSflOH ahJim^T' 
^OM na MM npoxo/awY. KoctkhA r«6apMT 

4iOpMiipyiou^A rOrtoftKM no filAB^^Pi CPCT»B- 

YcTaHOviviM paaABMMHtiR cerropoa 4 

Myi^iaMCTpvo6cdAtio0ieonoHHU OTiv«aMeTpa 
116 MM AO AwaMCTpa 126 i*M- 

a>opMwpyioiHa» ronOBica 2: nactpoeHHafl 
Ha 3aAaHHWft Mafx>*Ma/iVH*«ft Aw^Mcrp a pac 
lUMpeMHOM cocro<HMM, cdOrrBeTCTvytOutt^ Ko^ 

M»lHanWflOMV flWaHBTpy IjOCJtnHOft KD^ONMbl. 

onycKaema KH%a cMfttoro rwcuto. 

OtipoAiCaAN^T ycMAM. coaAaBa«Mtai«k cok- 
ropaft4M 4^pi4«ipyioii|BA ronoaw m »HyTp«M- 
mmA AManatp o6caAifoA ko/iohhu 6: 

-7,1 - ID ' 120*Zfi800iCf. 

rAe D ^ 7.^ CM -r aMyrpai#Mi*a /wm«tp pew- 
paMH; 

L 10 CM ^ AflHHa pewfmoao^ ynAOTHit- 

P - 120 trcfcMT - pafiosea waStftoHMoa 
ABBACMMa acsiAKOCtM a IMOBVIB 2. nairrBct»^- 
ACHHoe Tewwecito* MapampMcmao(4. 

Onpti/iamMOT memKoe AaMeHMe, cmAa- 
aaei«oe cftKTopdMH r€mw» 7, no »iyTP«M»e- 
My AwaM^Tpy oGcaA^oA ic<iii9>k«^ 



aasoo 



1 



2S800 



= 1410Krc/cM^ 



Aa/wa. e6pi^H« jua^eH*** AO nyjia. otvr 
caaiOT icoMOOHO«<cy c ^ap«Mpyiou4e« «oaoa«oft 
2 HM^KO CMa wo yMacTica 1 n coaepui^iOT aTO- 
po<< npoxoA H pooTaeTcraeMHo raitace Tpetwd 
S npcxQA CMW3y aaepx. ^KCMpy« no r«AP*»''^" 
MCCfcOftiy MHA*«c3Topy aaca (rVB) oceawc na- 
fpyam. 

nonyweHHMeoceewe Harpy ai^wcaenewu a 

10 AHanusHpya occawe warpysicH. oTMCHawr. 
STQ tiocfte aTOfK^ro npoxoAa omw cM«3WAfcH:b 
ha H%. no tpaaMeuMio c nApawM. a now 
Tperiuefo rtpoxoa^ - Ma 3S%. 

Oahwco, HJWHafl f>apBii»<» npoxoA. wojkho 
15 co3inffMTV*o6fcfroMHOCAa»'»«»«"«* 

Hectfoft <KipMiipyiom«<* ronoaice m 6onfcuic 120 
Krc/c»r, Sto orpaawrcB na aeiiMHHHe j^oHrait" 
rnwx H OCeawK Harpyaicay. Ohk aoapacryi. 
0)c;A^ aa aoapacraHMcM Qc^w^ narpyaiw no 

npMbiCMaB 300 kH AononnwrenwHO k bbcy 
tpyg MBf icofnH»w«6Kytt«Bi«« »oMnoHoai» c liop 
MMpymteft rowaicoft. taK kbic Bow«KaeT 
ov*BCMOcTk nopwaa Tpy6. 

aroft BBA»NMH«; HBOasCOAWMO CIW»«Tt» WTOW 
TCX4HOB aaa^eHMe acHAKOcrw a na/ioai^e 2^ a npa- 
AC^Ssf or 15% Ot *i npoAon3iCHti» npoTfPKicy 
^M3y aaepoe Mepea tMar>^9i yMacroic, 
30 OtcKeHMB ooeeMX narpyso^ npw noBTOp- 
Hwac i»po«oavw iwwww 2 csMAereiikCTayeT o 
TOM, W CMBTi»e o6caAHoa kdhdhhm ycTpawa- 
sTCw. npcM^MiHOcrb iio BQao»Hie aoccra>iaa- 
umaaercit 

36 ipopMy/iai*3oSpeTeH%i8 

CnocoSMicipaaiieHMfl A^opMupoaaHHOF^ 
o6eaj|Holi kchiqhhm, aKnio^aicMuviCt cnycK k aw- 
npaanBeKOMy ynacrjcy TpaHcnopTMoft coaoh 



rirt5O-.-12«-BHVT0eMH«aflHBMCTpn0Bep- « flOg^iy B TpyOU BOWDCfM nOft pa6oMHM A^^^ 

^ c«B ^^^^ ^ napaHwnffiuMi rwoHHti rpy6 afloiib 

**'''?!o 6 eT^\.Ha BOHTacra carropoa Bbmpd«B«eiwior»«^«npoucccBpafioM^ 

rawtH oopaaw. jwpni^i^^ ^^^^ a<j»^9itTiB«ocTvi BunpaaAeniiB 

3AaMieMoe cecropamw no BMyrpcHweKy aw»- o6caiiHOi» botohkm. b Ka- 



40% Or. ^ 

noAATOJOf Baw B roffOBKe 2 pafiowj hsoit 
TQHHOB A»rewwe. paawoe 120 icnc/cM . TRHyt 

llOAV«MHP*rOM TpyCw 2 BBepX « COBOpUiaiOT 

napBiiift npoxOA ««p«i«PY»ti»* ro/iOBuoil hb- 
pea cMjirwi^ YMacTOK 1 oBcaAHo* RpnoHWrf, 
co3AaaaH »ia oOc«A«y» BOAOhny ftoHTdimiue 
M oCBBM« Harpyam. 



60 



MffCTBc rHApaaflMHooEora pat«i*ipwTTeiia vic- 
nojivsyuT ruApaanwccxyyo Aopnwpyiomyw 
ronoaicy* npifriBM poSp^u^^ i^viicn npOii^noA^rr 

CTBAHAHO, a Ha KdM^pA C^aAW npo*t3»OA»T 

nepcBteitteN)«e «i«>MHbi rpv6 bao^^ awnp^e- 
AABMOTQ yNBOTta cH**sy aaepjt npM pa6o*«M 
ABB/ieMMM a r>waBii*r«6citoA flop«i»py«ouvJft 
rOiioa«ce. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydrauUc coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
strmghtened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened fi*om the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgfi^cm^, oy = 3800 kgfi^cm^). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 1 8 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were estabHshed. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 116 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14- 7.1 • 10- 120 = 26800 kg 

where Z) = 7.1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

F = 120 kgf/cm^ is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
;r D,„ /''314120.5"' 

= 1410kgfi^cm2, 

where Din = 12 cm is the inner diameter of the contact surfaces; 
/ = 0 .5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

up to 40% Oy 

Maintaining a working excess pressure in head 2 equal to 120 kgfi^cm^, h is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing! 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm^ may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% ay and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns S and 6] 



Work interval, m 


Minimum axial forces, kM, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] 



[see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 



Compiler L Levkoeva 
Editor M. Bandura Tech. Editor M. Morgental Proofreader S. Shevkun 

Order 3092 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNIIPI] 
4/5 Raushkaya nab,, Zh-35, Moscov^ 1 13035 

*Tatent" Printing Production Plant, Uzhgorod, 101 ul Gagarina 



Copied from 10468719 on 05/26/2006 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts frora Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROn 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 

Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1 04 J 671 A 
Patent 1804543 A3 
Patent 1686123 A I 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 16631 79 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WWWJRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 200 L 



Signature, Notary Public 



^0^^ MARIA A, SERNA 






Stamp, Notary Public 
Harris County 



Houston, TX 



from 10468719 on 05/26/2006 



